The current study investigated the differential patterns of performance on the DelisKaplan Executive Function System (D-KEFS) 
Differential patterns of performance on the DKEFS
49 memory visual memory, and visuospatial perception tasks relative to controls, all of which have potential lifelong implications for reduced cognitive functioning in adulthood. Favre and colleagues (2008) found similar results in children and adolescents diagnosed with major depressive disorder (MDD). Specifically, processing speed was decreased in the MDD versus control group and 27% of the depressed group performed below average on the Trail Making Test.
Current neuroimaging studies point to a correlation between mood disorders and abnormalities in the left prefrontal and frontal cortices, portions of the temporal lobes, the amygdala, and the cingulate gyrus (Drevets, 2000 (Drevets, , 2001 Vostrikov, Uranova, & Orlovskaya, 2007) . Given that neuroimaging findings of prefrontal and frontal cortex abnormalities, the area of executive functioning stands out as a likely neurocognitive manifestation of these abnormalities. As such, the purpose of the current study was to investigate the nature and extent of executive dysfunction, as manifested on the D-KEFS, in a sample of children with mood disturbances.
METHOD
The Delis-Kaplan Executive Function System (D-KEFS; Delis, Kaplan, & Kramer, 2001 ) is an administered assessment of individual higher-level cognitive functioning skills, including flexibility of thinking, inhibition, problem solving, impulse control, concept formation, abstract thinking, and fluency. These tests were co-normed on a large and representative national sample designed exclusively for the assessment of executive functions including flexibility of thinking, inhibition, problem solving, planning, impulse control, concept formation, abstract thinking, and verbal creativity. The D-KEFS, composed of nine stand-alone tests that can be individually or group administered, provides a standardized assessment of executive functions in children and adults between the ages of 8 and 89. The D-KEFS was developed to provide (a) measures that assess both fundamental and higher-level skills in order to evaluate if a patient's poor performance on a task is due to an executive-function deficit or to an impairment in a more fundamental cognitive skill, (b) strategies and error types in order to more precisely characterize the nature of the executive dysfunction, and (c) a form of test-design features that enhanced the instruments' sensitivity to mild executive dysfunction or mild frontal-lobe injury.
Each of the nine subtests assesses as aspect of verbal or non-verbal executive functioning (Fine & Delis, 2011) . The D-KEFS Trail-Making Test consists of five conditions: visual scanning, motor speed, number sequencing, letter sequencing, and number-letter switching. The four base-line conditions enable the clinician to assess empirically if a patient's poor performance on the switching condition is due to a deficit in cognitive flexibility or impairment in one or more of the underlying component skills needed to perform the switching task (i.e., motor speed, visual scanning, number sequencing, or letter sequencing). The D-KEFS Verbal Fluency Test is a timed measure that includes (a) a letter fluency condition that requires examinees to generate as many words as possible that start with a particular letter, (b) a category fluency condition that requires examinees to generate as many words as possible from designated semantic categories, and (c) a category switching condition that requires examinees to alternate between generating words from two different semantic categories. The D-KEFS Design Fluency Test was developed as a nonverbal analog of verbal fluency measures. The D-KEFS Sorting Test was designed to provide a standardized measure of conceptual-reasoning skills. Performance is evaluated both in terms of the total number of correct target concepts reflected in the examinee's sorts, as well as the accuracy and level of abstraction of the examinee's sort descriptions. The D-KEFS Twenty Questions Test assesses categorical processing, hypothesis testing, and concept formation. Multiple process measures are scored, including level of abstract thinking, error types, and response strategies (e.g., verbal versus nonverbal). The D-KEFS Word Context Test is a measure of deductive reasoning and verbal abstract thinking. In the D-KEFS Towers Test, the examinee is asked to build target towers by moving two to five disks of different sizes across three pegs in as few moves as possible while adhering to two rules: (a) move only one disk at a time and (b) never placing a larger disk over a smaller disk. The D-KEFS Tower Test assesses several aspects of executive functioning, including spatial planning, rule violations, and inhibition. The D-KEFS Proverb Test measures metaphorical thinking and provides a means for comparing generation versus comprehension of abstract verbal information.
The standardized assessment of the D-KEFS was administered as part of clinical examination in a pediatric neuropsychology department as part of a Midwestern hospital. Institutional Review Board (IRB) approval was obtained for secondary analysis of data. For the purpose of this study, the researchers used a retrospective group-comparison design. That is, all diagnoses of mood disorders were made in conjunction with the cognitive assessment (D-KEFS) by use of other/independent measures as part of a larger, comprehensive neuropsychological assessment. The participants included 62 children and adolescents; 42 (67.7%) male and 20 (32.3%) female. During the course of this study, subjects were between the ages of eight and 19 years old (mean = 14.76, SD = 2.832), with an education between three and 13 years (mean = 8.89, SD = 2.733). Fifty-five (88.7%) of the subjects were right-handed, six (9.7%) were left-handed, and one individual (1.6%) was ambidextrous. On a self-report measure of ethnicity, 52 (83.9%) individuals labeled themselves as Caucasian, 4 (6.5%) were Hispanic, one (1.6%) was African American, three (4.8) listed themselves as 'other', and two (3%) chose to not identify themselves.
RESULTS
Compared to normative rates, statistical analyses revealed mood disturbances in children were related to a diminished function across a number of tasks on the D-KEFS as a sum, suggesting a broader compromise of executive functioning (Table  1) . Specific significant deficits (p < .05) were noted on number sequencing, letter sequencing, letter-number sequencing, and motor speed of the Trails test; the inhibition condition of the color-word task; Condition 1 of design fluency; and sorting confirmed correct score. In addition, a multitude of significant findings were noted on the various supplemental calculations offered (Table 2) . (Clark, Prior, & Kinsella, 2002) . Few studies, however, have examined the role of mood on executive functioning. The current findings expand research along this line demonstrating that mood disturbances in children are associated with an array of difficulties in executive control, including difficulties with sequencing, mental flexibility, fluency, and problem solving. The establishment of deficits on the D-KEFS within this clinical group may suggest its utility in differentiating mood disturbances from other presentations in pediatric populations, barring additional investigations. Further, current findings illustrate the importance of intervention along executive lines for children with depression and the utility and efficacy of neuropsychological assessment to guide interventions and treatment planning.
For example, neuropsychologists may want to examine executive functioning in individuals who present for clinical assessment with a mood disorder. Treatment that includes not only cognitive-behavioral therapy (CBT) and pharmacological intervention but also improves upon executive functioning weaknesses appears warranted as well.
